Synthesis, tuberculosis inhibitory activity, and SAR study of N-substituted-phenyl-1,2,3-triazole derivatives.
The aim of this work was to describe the synthesis, the in vitro anti-Mycobacterium tuberculosis profile, and the structure-activity relationship (SAR) study of new N-substituted-phenyl-1,2,3-triazole-4-carbaldehydes (3a-l). The reactions of aromatic amine hydrochlorides with diazomalonaldehyde (1) produced several N-substituted-phenyl-1,2,3-triazole-4-carbaldehydes (3a-l) in moderate-to-good yields. In order to investigate the influence of the difluoromethylene group on the anti-Mycobacterium activity of these compounds, fluorination of triazoles with DAST converted the corresponding carbaldehyde compounds into new difluoromethyl derivatives (4a-l) in excellent yield. Characterization of all compounds was achieved by spectroscopic means and additional for 1-(4-methylphenyl)-1,2,3-triazole-4-carbaldehyde, 3k by X-ray crystallography. Compounds (3a-l) and (4a-l) have been screened for the inhibitory activity against Mycobacterium tuberculosis H37Rv strain (ATCC 27294) and all of them were able to inhibit the growth of the bacterium. Interestingly, 3a and 3k exhibited the best inhibition with MIC values of 2.5mug/mL, similar to pharmaceuticals currently used in the treatment of tuberculosis. Our SAR study indicated the importance of the hydrogen bond acceptor subunit (3a-l), the position in the aromatic ring, the planarity of triazole and phenyl rings in these compounds, and a correlation between the uniform HOMO coefficient distribution and the anti-tubercular activity. The significant activity of 3a and 3k pointed them as promising lead molecules for further synthetic and biological exploration.